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(^} Title: USE OF METHYLNALTREXONE AND RELATED COMPOUNDS 
(57) Abstract 

^ A method for preveodog or treadng opioid induced side effects hi- 
ding dysphoria, pxuTitus, urinary retention and gastrointestinal dysfunc- 
tion and non-opioid induced changes in gastrointestiDal motility. The 
tnethod comprises administering mctfiylnaliiexone or another quatemaiy 
toivative of noroxymorphonc t o a patient prior t o the administration of 
Tir^loid or alter tne onset of siae ettects inducedlBy the administration 
of an opioid, wherein the methylnaltrwtone or quaternary derivative is ad- 
tninlstend by the route selected from the group consisting of intravenous, 
mtramuscular. transmucosal. transdermal, and oral administration, prefer- 
ably administered orally in an enterically coated fomi. 
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USE OF METHYLNALTREXONE AND RELATCD COMPOUNDS 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application is a continuation-in-part of Serial No. 09/120.703 filed July 22 1998 

v^ch IS a continuation-in-part of Serial No. 08/962 J42 med November 3. 1 997. the ^^^^^^ 
°! applications being incoipo^^ herein by reference. 

FIELD OF THE INVENTION 

The present invention is directed at the treatment of certain side effects associated ^vith 
the use of opioids as analgesics. In particular the present invention is directed tovvard treating 
cpio,d-.nduced dysphoria, opioid-induced pnmtus. opioid-induccd urinary retention, opioid-and 
nonK>p,oid-mducedinhibitionof gastric emptying and inhibition of gastrointestinal motiKty and 
constipation. 

BACKGROUND OF THE INVENTION 

Opioids are effective analgesics. However, their use is associated with a number of 
undesirable s.de effects. One ofthese side effects is pnmtus. or itching. Poiritus is a common 
side effect associated with the use of opioids and may be very severe. Pruritus can occur when 
the opioid IS administered intramuscularly, intravenously, transdemially. transmucosaUy or 
mtrathecally. ^ 

It is believed that the opioid induced pnmtus results from the release of histamine in 
response to the administration of opioids. Opioids are thought to stimulate histamine release by 
burfmg to opioid receptors on the central nervous system. Ihis. in turn, causes peripheral nerves 
and histamine containing cells to release histamine. 

Based on this t heory a num ber of treatments have been used to alleviate opioid induced 
Tn>ritnsrTh^lrftsTis5i5finm^^ 

on opioid induced pruritus. Additionally, the use of antihistamines, when effective, only treats 
the symptom after it has occuned. rather than preventing its occuncnce. 

Anotherundesirablesideeffectofopioidsisurina.7retention.orthepati«^^ 
spontaneously emf^his or herbladder. This urinary rete^^^^ 

occur when opioids or related compounds are administered intramuscularly, intravenously. 

7^T^ . \ ^ central antichoUnergic stimulation that opioii 

^ " of cholinergic-^e dnigs have been used to treat lary 

^tl f '° "^'^ '^"^ of cholinergic drugs, catheterization of the bladd^ 

with a tube to dram urme remains the mainstay of treatment 
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Another opioid-induced side effect is dysphoria, a feeling of unpleasantness or discomfort 
Many subjects, especially those without pain, report unpleasant psychomimetic responses to the 
administration of an opioid alone. These responses have been previously attributed to activation 
of centrally located opioid receptors. This opioid-induced dysphoria is conunonly treated by the 
adffition of other drugs, such as benzodiazepines, to decrease the dysphoria or to blunt the recall 
9^.*!^? ^>1PA^J!^: ^ese dmgs, however are associated with jricreased levels of sedation and may 
enhance respiratory depression caused by the opioid. - - - . . 

Another side effect is constipation. Opioid-induced changes in gastrointestinal motility 
are almost universal when these drugs are used to treat pain, and at tidies may limit their use, 
leaving the patient in pain. Common treatments of bulking agents and laxatives have limited 
efficacy and may be associated with side effects such as electrolyte imbalances. 

One treatment for side effects such as pruritis, urinary retention, dysphoria, and mhibited 
gastrointestinal motility is the use of opioid antagonists which cross the blood-brain-banier, or 
which are administered directly into the central nervous system. Opioid antagonists such as 
naltrexone and naloxone have been administered intramuscularly or orally to treat opioid induced 
pniritus. Naltrexone and naloxone are highly lipid soluble and rapidly diffuse across biological 
membranes, including the blood-brain-barrier. However, naltrexone, naloxone and other opioid 
antagonists also reduce the analgesic effect of the opioid beingiised. 

Many quaternary amine opioid antagonist derivatives, such is niethylnaltrexonei do not 
reduce the analgesic effect of die opioids. These quaternary amine opioid antagoriist derivatives, 
which have a relatively higher polarity and reduced lipid solubility when compared to the tertiary 
forms of the dmgs, were specifically developed to not traverse the blood-brain-barrier or to 
traverse it at a greatly reduced rate. Since these quaternary opioid antagoriist derivatives 
do not cross the blood-brain-barrier, peripheral administration of these antagonists would not be 
expected to be effective in the treatment of an opioid induced side effect caused by the opioid 
wOunthe centraTn^^ ' 
opioid receptors in tiic central nervous system, these antagonists must be injected directly into 
the central nervous system. However, mjection of drugs directly into die central nervous system* 
is undesirable since it increases the possibility of introducing bacterial or viral contamination to 
the central nervous system. 

It is desirable in die treatment of many conditions to have oral medications with prolonged 
effects. Such oral medications are particularly desirable botii for the treatment of opioid-mduccd 
side effects (such as urinary retention, pruritus, and some forms of constipation) and for tiie 
treatment of noriopioid-induced side effects (such as oflier forms of constipation and delayed 
gastric emptjdng or inhibition of gastrointestinal motility from any cause such as abdominal 
surgery or inflamation, or excessive vagal stimulation). 
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^OKl ™du»ip™,„^ uri™v,tot!on. opioidK,r«„,opioid.toduc=d flayed ga^/ZIit 

SrfT. ?°'™'■°'*''■™^'™'''*'^•''^.«■*•~^f- 
s.de effects e,a,e, due to low d^ toxicity „ because adnUttoion of «»an ^T^^^. 

-eff^^veand/orsdmrnistation """""^ "« 

SUMMARY OFTHEmVENnON 

n™«^ ^J^So" « J!«<*»<1 « meti,ods for pteveMiog and t^ating opio,d.i„duc»J 
P^tu^ opo^uced u*«y tetentio,, opWd« no.„pi,id.i„d„ced iahibiln of gastric 

noiiopioid-inducedcoiistipatioii. ui»u«i-or 
-n.. metliod for preventing opioid-induced side effects. facludi.« dyaplW pniritus 

adn^sten^g „,4,toalt,exon. or enterically coated metitybaltrexonnT^ 
q«»mO'den«t,ve.of„o™xy„.,ho„„,di^,,,j ;„ US. Pate„.No.4,I76.186to Gold^ 
« . t^rued by tcW) to a paSent prior to o, simultaneously wia, ^ 

on of a. opioid wherd. the toute ef adt^st^ion is s.ect^ ^'^J^ 
on^«.ng of .ntravetK^s. ■ntn.mt^^uiar. infaperitot^al. t««mueosal. tnu^dennal. Z 
admmistraton ma standard or eaterically coated prqandon • - ••^'^ . 

retendortntt"" '"^'T*" "P™''-'"*'^"' erects, iacludin, d,:^ p^itus. uriaaty ' 
Mention, .tal»lon of gut tnoflity and constipaU.,, comprises administering n«lhyta.it»tZ 

re^to„e^lyc«edmethyl„al,rexone,ero.he,,ua.erna,derivadVesOflJ^ 
a pattent after the onset of the side effect, wheri, the route of administration fa sel^^m 

MBmstnoonmastandardorenteiicaUycoatedpiepaiation. °-- " 

iy^n7^2^<rT^!^'''*^ gastrointestinal 
dystocfon (eg. .nkbtuon of gastnc emptying, of gasl«.intestinai motilitity and constipation^ 

^ZZT^'T"", -^.yinalu^one or enteric co«ed me.hyl„L»r^r^ 
dmvattves of noroxymo^hone, to . paUent prior to the *velop„»« oti^^ 

^^tetouteofadmimstration is selected fomfegro„pc«.isZgofi,«ra««^ 
^^^ucosal. ^ansdem^a, and ca, adminisnatlon in a stand^l or ^oa^ 

.mo,vt!!r''^w ^ '^'^ '^'^S idtibWon of gastric' 

«mp5^g by entenc feeding ^ consUpation. comprises «laiinisteri„. methylnaltrexL o ' 

«t.ncccat«In«h>1na.,.ex,^oro.her,uaten^a«iva,iv.sofno,.x^o,phL^ 
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after the onset of the side effect, wherein the route of administration is selected from the group 
consisting of intravenous, intramuscular, transmucosal, transdermal and oral administration in 
5 a standard or entericall/ coated preparation* 

DETAILED DESCRIPTION OF DRAWINGS : 

FIO.J A is a gr^h rcprescnting plasma concentrations of MNTX following administration 
of 6.4 mg/kg of uncoated MNTX. 
1 0 FIG. IB is a graph representing plasma concmtrations of MNTX foUowinjg administration 

of 6.4 mg/kg of enterically coated MNTX. 

FIG. IC is a gr^hrqiresenting plasma concentrations of MNTX following administration 
of 3 2 mg/kg of enterically coated MNTX. 

FIG. 2 illustrates the reversal of morphine's effect on oral-cecal transit time following 
1 5 admimstration of 6.4 rag/kg of uncoated MNTX. . The darker line represents the average of idl 
points of a given treatment. 

FIG. 3 illustrates the reversal of morphine's effect on oral-cecal transit time and its 
decrease below basefine following administration of 6.4 rag/kg of enterically coated MNTX. 
TTie darker line represents the average of all points of a given treatment 
20 FIG. 4 illustrates tiie reversal of morphine's effect on oral-cecal transit time followng 

administration of 32 mg/kg of enterically coated MNTX. The darker line represents the average 
ofall points of a given treatrhenL . ' 

25 DETAILED DESCRffTION OF THE INVENTION 

The present invention is directed to methods for preventing and treating opioid-induced 
dysphoria, opioid*induced pruritus, opioid-induced urinary retention, opioid-or 
nonopioif induced mEibTtLon of gastric emptying or inhibition of gastrointestirial mobility, and 
opioid-or nonopioid-induced constipatioa When used as a treatment for these opioid*and 

30 nonopioLd-induced side effects, orally admimstered, particularly if enterically coated, 
methylnaltrexone (MNTX) or other quaternary derivatives of noroxynaorphone (QDMN) 
provides prolonged relief of the side effects, MNTX has been demonstrated to have the ability 
to block the gastrointestinal effects of opioids on motility when administered intravenously or 
orally. 

35 The oral administration of non-enterically coated MNTX is associated, with plasma levels 

with an early peak (20 min) and prolonged presence (half-life of about 3 hours after single dose 
of 6,4 mg/kg). However, an enteric coating on the QDNM, designed to prevent dissolution and 
subsequent absorption of tiie dmg m the stomach, would be expected to produce delayed 
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W.r,.d™,.mntonof.««icdlycoa»dKOTXh>.b.«fo™^ 
lo»cr,ten..leveh « compared tt n«««erieaU, coaed MNIX « do^a^, 

decreases ,„ gastro„,te«inal ^odlic-. In &«. it tas b.e„ fou,,! to „ comLd to 

MTOC a„ be used .f e^ericaU, coaKd ■» achieve fte san,= levels oWief rfo^iiiiiniuS 
coM,paOon. Moreover, such reduced dosage levels of MOTX «iminist«ed ««, an enteHc 
ooaoug resulB m exe.«ji„gly low peak and sustained plasma levels of MNTX, peaUy reducin,^ 
*e P«e«,al adve^ side eficcts of the MNTX. m novel intproveme , 

.nd.cat»nfbruseofMOTXhasledtoMinc,e.s«lthenpeuticindexforflusd™g 

When used as . ueataent for the opioid- and nooopioid-lnduced side effects of 
cons .pa.,o„ .»d „ducHon of gasfointesin.. motility. on% adn-toistered. particSy if 
«=ncal^coa.e^.MKreoro.h«,ua«:na,ydetivaU^of^^^ 

gastromteslmal eifects of opioids on modlil, when administered intovenousi, or orally 

Frnthnmoie. for treatment or prevention of constipaUon and delayed Bastroiniestinal 
mwont <*ed,.r caused by exOinsi. „ endogenous opioids, enteric coating s»,^singlytl^ 
ibr.<^„be,.ereffic«,despit,lowerp.asmale«ls.Idiopa.acco»s«p;^^^^^^ 
causes other than oogenous administntion of opioids, may be m«fi«ed by opioid sensiave 
mechamsms. Endogenous opioid receptor have been identi6«l in the p*. and these recepto., 
^ymodulajegutmodUty. Thus.adminis,,^^^ 

^ methylnaltrexone or other quatematy denvatives of noroxymo^.. Zi block ,1^ 
effects of endogenous opioids. 

of noroxymorphone are described in fiiU in Goldberg ei al 
Csupr^, anfin genedTire repi^Hted-by ffie/JiSiaa: - - ----- -'- 




CH3 



wo 99/22737 



PCT/US98/23485 



wherein R is allyl or a related radical such as chlorallyl, cyclopropyl-methyl or propargyl, and 
X is the anion of an acid, especially a chloride, bromide, iodide or methylsulfate anion. 

The presently preferred quaternary derivative of noroxymorphone is raethylnaltrexone. ' 
Methylnaltrexone is a quaternary amine derivative of naltrexone. Methylnaltrexone has been 
found to have only 2 to 4% of the opiate antagonistic activity of naltrexone in vivo due to its 
inability to pass the blood-brain-bairier and bind to the opiate receptors in the central nervous 
system. 

Opioids are typically adnunistered at a morphine equivalent dosiage of: O.OOS to OAS 
mg/kg body weight for intrathecal administration; O.OS to 1 .0 mg/kg body weight for intravenous 
administration; O.OS to 1.0 mg/kg body weight for intramuscular administration; O.OS to 1.0 
mg/kg body weight/hour for transmucosal or transdermal administration. By "morphine 
equivalent dosage" is meant representative doses of other opioids which equal one milligram of 
morphine, for example 10 mg ineperidine, 1 mg methadone, and 80 jig fentanyl. 

In accordance with the present invention, methylnaltrexone is administered at a dosage 
of: 0.03 to 1.0 mg/kg body weight for intravenous administration; 0.03 to 1 ,0 mg/kg body weight 
for intramuscular administration; 0.03 to 1 .0 mg/kg body weight for transmucosal administration 
and 0.1 to 80.0 mg/kg body weight for oral administration, including enterically coated 
methylnaltrexone. 

The administration of the methylnaltrexone is preferably commenced prior to 
administration of the opioid to prevent opioid-induced dysphoria, pruritus, urinaiy reteiition, 
inhibition of gastric emptying or gastrointestinal motility, or constipation. It is desirable to 
commence admiiustration of methylnaltrexone about 5 minutes .(for parenteral MNTX 
administration) or 20 minutes (for enteral MNTX administration) prior to administration of 
opioids in order to prevent opioid-induced side effects. It is also preferable to administer the 
methylnaltrexone prior to the onset of nonopioid-induced gastric dysfunction symptoms,, 
TnhihitioinoF gjastnc^p^ng,"bT^ motilityTor crastipaSon, inorder to prevent 

these symptoms from manifesting. While the prevention of symptoms is prefezted, 
methylnaltrexone administration may also be conunenced concurrent with or after &e 
administration of the opioid or after the onset of opioid induced symptoms as a treiatment for 
those symptoms. 

Methylnaltrexone is rapidly absorbed after oral administration from the stomach and 
bowel. Initial plasma levels of the drug are seen within 5-10 minutes of the administration of 
non-enteric coated compound. Addition of an enteric coating wliich prevents gastric absorption 
is associated witii lower plasma levels of the methylnaltrexone. Surprisingly, the addition of an 
entferic coating (i.e., a coating which will prevent degradation or idease in the stomach, but will 
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^ In a prefeired embodiment for the prevention and/or treatment of con^n f . 
Chop,^ W07S to Ctada « ,1 • 4 457 i"!? " «"-^«« » 

y carBoxylte. acj^ polym^ ^ copoljme,^ ..g., m«thaaylic 
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acid-methyl methaciylic acid copolymer and mcthactylic acid-methyl aciylate copolymer; edible 
oils such as peanut oil, palm oil, olive oil and hydrogenated vegetable oils; polyvinylpyirolidone; 
5 polyethylene glycol and its esters: natural products such as shellac, and zeiru 

Other preferred enteric coatings include polyvinylacetate esters, e.g., polyvinyl acetate 
phtKalate; alkyleneglycolether esters of copolymers such as partial ethylene glycol 
.ii>PP?JP?!hylstl??r;_cstCT of etl^laciylate-mdeic anlo^ckid^ copoljraer pr_ diethylcnejlycol 
monomethyletber ester of methylaciylate-maleic anhydride copolymer, N-butylaciylate-maleic 
10 anhydride copolymer, isobutylacrylate-maleic anhydride copolymer or ethylaciylate-maleic 
anhydride copolymer; and polypeptides resistant to degradation in the gastric enviromnent, e«g., 
polyarginine and polylysine. Other suitable coatings and methods to make and use such 
formulations are well known to those skilled in the art (see, e.g., Remington: The Science and 
Practice of Phamiacv, 19th ed. (1995) Mack Publishing Company, Easton, Pennsylvania; herein 
15 incorporated by reference). 

Mixtures of two or more of the above compounds may be used as desired- The presently 
preferred enteric coating comprises cellulose acetate phthalate. 

The enteric coating material may be mbced with various excipients including plastici^rs 
such as trie&yl citrate, acetyl triethyl citrate, diethyl phthalate, dibutyl phthalate, dibutyl 
20 subacute, dibutyl tartrate, dibutyl maleate, dibutyl succinate and diethyl succinate and inert fillers 
such as chalk or pigments. 

The composition and thickness of the enteric coating may^ be selected to dissolve 
immediately upon contact with the digestive juice of the intestine. Alternatively, the 
composition and thickness of the exterior coating may be selected to be a time-release coating 
25 which dissolves over a selected period of time, as is well known in the art 

The amount of enteric coatmg depends on the particular enteric coating composition used 
and is preferably sufficient to substantially prevent the absorption of QDMN or MNTX in the 
stomach. 

Hydro^^alkyl cdluloses and theh* aliphatic esters, carboxyalkyl celluloses and their salts, 
30 polycarboxymethylene and its salts and derivatives, polyvinyl alcohol and its esters, 
polycarboxymethylene copolymer with sodium fomialdehyde carboxylates, 
. poly-vinylpyrrolidonc, and polyethylene glycol and its esters can be applied as enteric coatings 
by first dissolving the compound in a minimum amoimt of water. Alcohol is then added to the 
point of incipient tloudiness. The mixture can then be applied by conventional techniques. 
35 Application of cellulose acetate phthalate may be accomplished by simply dissolving the 

cellulose acetate phthalate in a minimum amount of alcohol and then applying by conventional 
techniques. Hydrogenated vegetable oils may be applied by first dissolving the oil in a minimal 
amount of a non-polymer solvent, such as methylene chloride, chloroform or carbon 
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tetrachloride, then adding alcohol to the point of incipient cloudiness and then applying by 
conventional techniques. 

In a particularly prefened embodiment, the MNTX is coated vnth Eudiagit LlOO or SlOO, 
a methacrylic acid copolymer enteric coating, at a 50% coating level to provide stability at 
gastric pH and dissolution at gut pH per a US Pharmacopeia (USP) standard for enteric 'coatings. 
. . . f^-^ovm tens_denn_^ ?PPl^5!!j?n.raay be used, but transdermal administration is 
preferably via a patch applied to the skin' with'a membnin'e of sufficfent penieability to "allow 
difiRisionofMNTXatafixedrateintherangeofl.OtolO.Omg/hr. The rate of administration 
may be varied by vaiying the size of the membrane contact area and/or applying an electrical 
wiring potential to a drug reservoir. The patch preferably holds 25 mg to 1 gram of available 
drug in the reservoir plus additional drug as needed for the mechanics of the system. 

In the above description, methybaltrexone is used as an example of a particularly 
effective QDNM. It is apparent that other QDNNTs may be used as desired. • 

The following Examples are intended to illustrate aspects of the invention and are hot to 
be constmed as limitations upon it The methylnaltrexone used in the following Examples was 
manufectured by MalHnckrodt Phannaceuticals. St. Louis, MO. The Enteric Coating was 
manufactured by Coating Place, Inc., Verona, WI. 

EXAMPLE 1 

Ten patients were treated with mdiphine sulfate adnumstercd direcUy to the central 
nervous system or intravenously. The morphine sulfate was administered at 0.1 mg/kg body 
weight. The patients in the study had Ijeen treated for pain resulting from surgery.' All the 
patients exhibited pniritus as a side effect of the morphine sulfate administration. Subsequent 
to the onset of the pruritus, methylnaltrexone, at a dosage of 0.3 mgAcg of body weight was 
administered intovenously as a saline solution containing methyhialtrexone m a concentration 
of 5 rngtertb each oflhe palehe.-EighTy-pwccntoFlTeTffpafi^^ 
pruritus sixty minutes after receiving mettiylnaltrexone. 

In a control group, 8 patients were treated with morphine sulfate administered directiy to 
the central nervous system or Lntravenously. The morphine sulfete was administered at 0.1 
mg/kg body weight. The patients in the study had been treated for pam resulting from surgery. 
All the patients exhibited pnirinis as a side effect of the morphine sulfate administration. A 
placebo, saline at a volume equivalent to the volume admmistered to patients receiving active 
drug, was administered mtravenously to each of the patients. Only 50% of the patients exhibited 
relief from the pruritus withm sixty minutes. 

The study mdicates that meUiytaaltrexone was effective in treating pruritus induced by 
morphine sul&te. ■ 
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EXAMPLE 2 

EFFICACY OF E NTERIC COATING OF METHYLNALTRFynMi^ 
Moiphine (0.05) mg/kg intravenous) was admiiiistered to three volunteers after the oial 
administration of placebo, methylnahrexone (6.4 mg/kg) in a gelatin capsule (which dissolves 
readjly in (he stomach), or methylnaltrexone after enteric coating (12.8 mg/kg of substance to 
yield ajnass of 6.4 mgAcg incA^k^^ which, has decreased release and 

absorption in the stomach. Oral<cecdl transit time was measured using the lactulose-hydrogen 
breath test. Plasma levels of methylnaltrexone were measured and after the enteric coated 
preparation were, lower. In each subject morphine alone increased the oral-cecal transit time by 
20 -70 minutes, methylnaltrexone blocked this effect, and enteric coated methylnaltrexone 
blocked the effect to a similar or greater extent than the uncoaled methylnaltrexone. 

EXAMPLES 
ENHANCEMENT OF ENTERIC FEEDING 

Two patients receiving morphine (375 mg/day and 18 mg/day) and receiving enteric tube 
feedings of 200 ml every four (4) hours were studied. The first patient had residual stomach 
contents of SOcc to lOOcc, or 22.0-58.8% of administCTcd feedings measured every 4 hours 
during a 24 hour control period. Prior to drug administcation the residual volume had increased 
to 260 cc or > 100% of previous feeding volume. Methyhialtrexone, 0.45 mg/kg, was 
administered intravenously eveiy 4 hours for 24 hours, after the control period. After the first 
dose (4 hours) of MNTX,.the residual was ISOcc or 58% of the previous bolus feed, after the 3rd 
dose (12 hours) the residual was 75cc or 30% of the previous feed, after the 5th dose (20 hours) 
the residual was 22cc or 1 3% of the previous feed and after the 6th and final dose (24 hours) the 
residual was 8cc or 5.5% of previous feed, the follo>Y-up residual sampling after the final 
drug-tube feed interval had incrwsed to SOcc or 38% or previous feed. 

The secorif patient fiad ^terlhan 200c"c residt^ or 100% of previous feedings on two 
consecutive samplings, that is 8 hrs and 4 hrs before drag administrationi After initiation of 
Methylnaltrexone, 0.45 mg/kg, administered intravenously every 4 hours, the first residual (4 
hrs) was Dec, the second residual (8 hrs)was 24cc or 15% of previous bolus feed. 

EXAMPLE4 -• 
TREATMENT OF URINARY RETENTION 
Subjects receiving morphine at a variety of <ioses (via patient controlled analgesia -PCA) 
who experience urinary retention are administered Methylnaltrexone 0.45 mg/kg intravenously 
or a placebo. Those treated with MethyUialtrwcone have resolution of tfieir symptoms, while 
those administered placebo go on to require additional flierapy (usually urinary catheterization). 
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EXAMPLE 5 

In a double-blind landomized placebo-controlled study, we evaluated the efficacy of oral 
methylnaltrexone to decrease sul^jective effects afte^ administering moiphine to 10 nonnal 
human volunteers. After intravenous morphine injection (0.05 mgAcg). significant mcieases in 
subjective ratings were obtained on "nauseous", "skin itch", "stimulated", and "flushing" 
.^?P£a£ed,tobaseIme._ si^i were obtained on "nauseous". "Sb'n itch"* 

"stimulated", and "flushing" ratings after placebo 'and mViphin^admWsWon (/ < h 

P<0.05,/'<0.01andP<0.01.respectively). Oral methytaaltrexone(19.2mg/kg) significantly 
decreased these four ratings (? < 0.05. P < 0.05. /> < 0.01 and P < 0.01, respectively) compared 
to placebo and morphine and resulted in no change when cdrapared to baseline Plasma 
methylnaltrexone concentrations were also measured and correlation between pharmacological 
effects of the compound and its plasma levels was shown. Our results indicate that 
methylnaltrexone decreases dysphoria and some other undesirabld subjective effects associated 
with opioid medications. 

EXAMFLE6 

EFFECTS Off FNTT gRICAT.T.V fYl^TED MNTY CiN AP A T ,/ 
TTME AND PIASMA LRVFT.<i vrisrrv 
Oral methylnaltrexone, whether enterically coaled of uncoated, was shown to leveise the 

.nhibitoiy effects of opioid administration on gastiointJ^ motUity as measured by ^ 
transit time. As compared to non-enterically coated MNtJC. however; treatment with enterically 
coated MNTX enhanced the efficacy of the dixig at a lower dose while producing lower plasma 
25 levels of MNTX. f «». 

Subjects were divided into five treamient groups A-E. With the exception of subjects in 
Group A. who were given a placebo in place of morphine, all were given an intravenous dose 
of morphme mg%--rribrloWipHihe-^ 

PlaceboorMNTXinvariousdosesandfomiulationsCseeTablel). The subjects in Group A and 
->U B were given a placebo in place of MNTX. Group C received uncoated MNTX at 6.4 mg/kg 

^ J ,^ ^ ^ jj^g^^g ^ Q g received 

entencaUycoatedl^at32mg/kgactivcdrug. Table 1 shows the treatments for eaAg,«up. 
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Group Treatment combination FIQ. 



A 
B 
C 
D 

E 


placebo 

moiphine (0-05 mg/kg) 
morphine (0.05 mg/kg) 
mpiphine (0.05 mg/kg^ 

moiphine (0.05 mg/kg) 


placebo 
placebo . 

methylnaltrexone uncoated (6.4 mg/kg) 
- methylnalfrexqne enteric coated (6.4 mg/kg 


Fig.' 2 


active drug) 

methylnaltrexone enteric coated {32 mg/kg 
active drug) 


Fig. 4 











Plasma levels of MNTX were measured following administration of morphine and 
MNTX or placebo several times over the duration of the six hour monitoring period, at the times 
shown in FIG. 1 . Measurements of plasma and urine MNTX levels were determined by high 
performance liquid chromatography (HPLC) using the modified method originally reported by 
Kim ei ai (1989) Chromatographia 28:359-63, herein incorporated by jreference). 
Methylnaltrexone was separated from plasma by solid phase extraction (SPE). Plasma samples 
(100-500 |il) diluted in water with the internal standard (naltrexone) were passed through SPE 
colunms. Prior to use, the columns were conditioned by methanol and washed with water. The 
analytes wte eluted from the coluirms by the mixture of n-propanol and trifluoroacetic acid (25 
mM) aqueous solution prepared in 2:1 proportion.^ Theeluate wias evaporated to dryness in a 
stream of nitrogen at 55®C. The residue was reconstituted in the mobile phase, filtered through 
a nylon HPLC syringe filter and subjected to HPLC analysis. A Shimadzu Corporation (Kyoto, 
Japan) HPLC system was used. It consisted of the LC-1 0 AD pump, SCL-1 OA system controller, 
and SE.-10A auto injector equipped with sample cooler. Used HPLC Analytical Coluirm made 
by Phenomenex (Prodigy C8, Torrance, CA). The electrochemical detector (ES A Cbulpchem, 
mbdefSi WA]F\^3ceai^ Mownglettin^raet5:ton,>156^^^ detector 2 +6O0riiiV,"guara" 
cell +650 mV. ' Data were collected with the use of EZChrom 2-2 HPLC software. The mobile 
phase consisted of 50 mM sodium acetate, 7.5% methanol at pH 4 j2. The system was calibrated 
daily in the range of 5 - 100 ng/ml (3 point calibration). Practical limit of detection for plasma 
samples was approximately 2 ng/ml (100 pg/^jection). 

Figure 1 shows the plasma levels of MNTX following the treatments in GroupsC, D, and 
E. In Fig. 1 A, MNTX plasma levels in Group C (given 6.4 mg/kg MNTX, uncoated) peaked at 
about 15 min. post-MNTX admmistration and remained at a roughly constant level (between 
about 35-50 ng/ral) for the duration of the study period (6 hours). Group D, given 6.4 mg/kg 
MNTX in an enterically coated formulation, exWbited a constant low plasma level of MNTX 
(under 10 ng/ml) for the duration of observation (see FIG. IB). Group E, given 3,2 mg/kg 
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MNTX in an enterically coated fonnulation, showed plasma levels of MNTX over the course of 
observation that were undetectable or at the lower limit of detection of the assay (see FIG. IQ. 

Oral-cecal transit time was used as a measure of gut motility and proprasity for 
constipation. Oral-cecal transit time was measured by the lactulosfe-breath hydrogen method. 
Group A demonstcated nonnal transit times as previously dcsciibcd.in the literature (Yuan et al 
{.W3).Qlin, Phqrmqcgl Ther 5?:46?475LYuan c/.tf/. {1997) Clin JPharmacol. Ther. 61:467- 
475, both herein incoipotated by reference). Group B had prolongation of their oral-cecal transit 
times by 50-100%. while Groups C (HG. 2) and E (FIG. 4) had their transit times return to 
baseline levels. Group D showed an obvious decrease in oral-cecal transit time (FIG. 3), 

As demonstrated in FIGS. 1-4, enterically coated MNTX provides the therapeutic effects 
on gastrointestinal motility of uncoated MNTX, but requires a lower dose of active dnig and 
results in significantly reduced plasma levels of MNTX. Patients provided with a dose of 6.4 
mg/kg of uncoated MNTX had gut motility return to baseline following moiphine administration 
(FIG. 2) and showed plasma MNTJC levels of over 40 ng MNTX/ml, while patients given the 
same dose in an enterically coated formulation showed oral-cecal transit times below baseline 
levels (FIG. 3) and plasma MNTX levels under 10 ng/ml. Enterically coated formulations of 
MNTX with one half the dose of active drug (3.2 mg/kg) were required to return oral-cecal 
transit times to ncxmal without Increasing gut motility. At this dosage, plasma levels of MNTX 
woe negligible. 

As with most drugs, it is dearabletb maintam fte lowest po^ble ^stemic levets of 
MNTX which are sufficient to provide the desired therapeutic effect. For example, elevated 
circulating levels of MNTX can result in orthostatic hypotension. The present discovery 
provides an unexpected means to avoid such undesirable drug side effects by lowering the dose 
adnunistered and subsequently minimizing circulating levels of the drug. Since endogenous and 
^^«naUy supplied opioid-induced inhibition of gastrointestinal motility and constipation is 
^u^t to result fiom ceroid receptors located within the gastrointestinal tract, cntwicany'coated " 
MNTX or other QDNMs may provide a local admuustradon of the drug tiiat does not require a 
circulating level for effective prevention or treatment of qroptoms. Thus, the amount and/or 
frequency of drug administered can be reduced. 

The preceding description and Examples are intended to be illustiAtivs. Those skilled 
in the art to which the mvention pertains will appreciate that alterations and changes in the 
described protocols may be practiced without departing from the meaning, spirit, and scope of 
this invention. Therefore, the foregoing description should be read consistent with and as 
support to the foUowing clahns, which are to have their fullest and feir scope. 



Throughout this specification the word "comprise", or variations such 
as "comprises" or "comprising", will be understood to imply the inclusion of a 
stated element, integer or step, or group of elements, integers or steps, but not 
the exclusion of any other element; integer or step, or group of elements, . 
5 integers or steps. 

Any discussion of documents, acts, materials, devices, articles or the 
like which has been included in the present spedficatioh is solely for the 
purpose of providing a context for the present invention. It is not to be taken 
as an admission that any or all of these matters form part of the prior art base 
10 or were common general knowledge in the field relevant to the present 
invention as it existed in Australia before the priority date of each claim of 
this application. 
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THE CLAIMS DEFINING THE INVEWTION ASS AS FOLLOWS:- 



1. A method for preventing opioid induced side effects comprising administering a 
quaternary derivajtive of norox);mQrphone to a patient prior to the. administration of an opioid, the 
side effect selected from the group consisting of dysphocia, pruritus, and urinary retention, ' 

2. A method for treating opioid induced side effects comprising administering 
quaternary derivatives of noroxymorphonc to apatient subsequent to the administration of an opioid, 
the side effect selected from the group consisting of dysphoria, pruritus, and urinary retention. 

3. The method as recited in claim 1 or 2 wherein the quaternary derivative is 
methylnaitrexone. 

4. The method as recited in claim 1 , 2 or 3 v/hereln the side effect is dysphoria. 
5 The method as recited in claim 1 , 2 or 3 wherein the side effect is pruritus. - 

6. The method as recited in claim 1 , 2 or 3 vAiercin the 5ide effect is urinary retention. 

7. The method as recited in claim 3 wherein the methylnaitrexone is administered by 
the route selected from the group consisting of intravenous, intramusculari transmucosal, 
transdermal, and oral administration, 

• ' , . . . • ■ , 

8. The method as recited in-claim 1 , 2 o r 3 wherein the quatenary derivative is coated 
with an enteric coating. 

9. The method as recited in claim 3 wherein the methylnaitrexone is administered at a 
dosage 0.03 to 1.0 rag/kg body weight for intravenous or intramuscular administration; 1 .0 to 10.0 
mg/kg for transdermal administration; and 0.1 to 80 mg/kg body weight for oral administration of 
methylnaitrexone. 

1 0. The method as recited in claim 3 wherein the methylnaitrexone is administered orally 
as an cnterically coated tablet at a dosage of about 0,1 to about 40 mg/kg body weight. 

11. A method for preventing nonopioid induced gastrointestinal dysfunction comprising 
administering a quaternary derivative of noroxymorphonc to a patient prior to the onset of the 
gastrointestinal dysfuriction.' 

12. A method for treating nonopioid Induced gastrointestinal dysfunction comprising 
• administering a quaternary derivative of noroxymorphonc to a patient after the onset of the 

gastrointestinal dysfunction. 



1 3. The method of claim 1 1 or 12 wherein the quateraacy derivative is methylnaltrexone. 

14. The method as recited in claim 11 or 12 wherdn the gastrointestinal dysfunction is 
selected from the group consisting of inhibition of gastric emptying and constipation. 

1 5. The method as recited in claim 13 wherein Ae methylaaltrexonc is adiuimstered by 
the route selected from the group consisting of intravenous, intramuscular,- transmucosal 
transderaial, and oral adnurustration. ' 

16. The method as recited in claim 13 Wherein the raethylnaltrexone is administered 
oraUy at a dosage of 0,1 to 80 mg/kg body weight 

17. The method as recited in claim 1 1, 12, or 13 wherein the quaternary derivative is 
fomulated as a tablet and the tablet is coated with an enteric coating, 

^ 18, A method for preventing opioid induced inhibition of gastrointestinal motility 
comprising orally administering an enterically coated quatecoaiy derivative of noro^^oiphonc to 
a patient prior to administration of an opioid, wherein substantially no quaternary derivative is 
released in tiie stomach. • 

1 9. The mcfliod of claim 1 S vAcrein the quaternary derivative is methylnaltrexone. 

20. The metiwd of claim 18 or 19 wherein flie inhibition of gastrointestinal 
manifested as constipation, % ' 

21. Themetiiodofclaiml9 whereinthemethylnaltrexoneisadmirusteredatado^ 
about 0.1 to about lO mg/kg body wdght 

22. The mcfliod of claim 19 wherein tfie methylnaltrexone tis administered as an 
enterically coated tablet or capsule, or as enterically coated granules. 



23. The method of claim 19 wherein the paticnt*s plasma level of methylnaltrexone 
remains below 50 ng/mL 

24. A mcfliod for trcatuig opioid induced inhibition of gastrointestinal motility 
comprising orally administering an enterically coated quaternary derivative of noroxymdrphone to 
a patient subsequent to adnurustration of an opioid, wherein substantially no quaternary derivative 
is released in flie stomach. 

25. The method of claim 24 wherein flic quaternary derivative is meflilynaltrexone. 



26. The method of claim 24 or 25 wherein the inhibition of gastrointestinal motility is 
manifested as constipation. 

27. The method of claim 25 wherein the patient's plasma level of methylnaltrexone 
remains below 50 ng/ml. 

28. . The method of.daLrri 25 wherein the niethylnaltrexone is administered at a dosage 
0.1 to 40.0 mg of active drug per kg body weight. 

29. The method of claim 25 wherein the methylnaltrexone is adraiaistered orally jui a 
dosage of about*0.1 to about 10 mg/kg body weight, 

30. The method of claim 19 wherein the methylnaltrexone is administered as an 
cntcrically coated tablet or capsule, or as entericajly coated granules. 

31. A methpd for treating opioid induced inhibition of gastrointestinal motility 
comprising orally administering an enterically coated qiiateniary derivative of noroxymorphone to 
a patient wherein the inhibition of gastrointesdnal motility is induced by endogenous opioids. 

32. The method of claim 19 wherein tht enteric xoating provides time release of &e 
methylnaltrexone. 

' 33. A composition when used for preventing or treating opioid-induced inhibition of 
gastrointestinal motility comprising an enterically coated quaternary derivative of noroxymorphone, 
which when orally adininistered to a patient releases substantially no quaternary derivative in the 
stomach, and when administered, induces peak and sustained plasma levels of die quaternary 
derivative that are substandally lower than such levels would be with the same dose of quaternary ■ 
derivative that is non-enterically coated. 

34. A conlposition as claimed in claun 33 in the form of a pill, tablet, capsule, or granules. 

35. A compositiori as claimed in claim 33 where the quaternary derivative of 
noroxymorplionels metRyltiatrex^^^ 

36. The method of claim 18 or24 wherein the patient's peak and sustained plasma levels 
of the quaternary derivative are below about 50 ng/ml. 

37. The method of claim 18 or 24. wherein the patlent*s peak blood plasma levels are 
lower than they would be if 10% or more of die same dose of quaternary derivative were released 
in the stomach and the rest was released enterically. 

38. A method of treating or preventing opioid induced inliibition of gastrointestinal 
motility comprising orally administering an enterically coated quaternary derivative of 
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noroxymorphone to a patient wherein the patients peak plasma levels of the 
quaternary derivative do not exceed about 50 ng/ml. 

39. The method of claim 38 wherein .the patient's peak plasma levels 
5 of the quaternary derivative do not exceed about 40 ng/ml. 

40. The method of claim 38 wherein the patienf s peak plasma levels 
of the quaternary derivative do not exceed about 30 ng/mL 

10 41. The method of claim 38 wherein the patient's peak plasma levels 

of the quaternary derivative do not exceed about 20 ng/ml. 

42. The method of claim 38 wherein the patient's peak plasma levels 
of the quaternary derivative do not exceed about 10 ng/ml. 

15 

43. The method of claim 38 wherein the patient's peak plasma levels 
of the.quatemary derivative do not exceed about 2 ng/ml. 

44. A method for preventing surgery-induced inhibition of 

20 gastrointestinal motility comprising of administering a quaternary derivative 
of noroxymorphone. 

45. A method for treating surgery-induced inhibition of 
gas^intestinal motility comprising administering a quatemaiy derivaGveof 

25 noroxymorphone. 

46. The method as recited in claims 44 or 45 wherein the quaternary 
derivative of noroxymorhone is methylhaltrexone. 

30 47. The method as recited in claims 44, 45 or 46 wherein the 

quaternary derivative is administered by the route selected from the group 
consisting of intravenous, intramuscular, transmucdsal, transdermal, and oral 
administration. 

35 48. The method as recited in claims 44, 45 or 46 wherein the 

quaternary derivitive is coated with an enteric coating. 



-17- 



49. The method as recited in claim 46 wherein the methyLialtrexone is 
administered at a dosage 0.03 to 1,0 fng/kg body weight for intravenous or 
intramuscular administration; 1.0 to 10.0 mg/kg for transdermal 
administration; and 0,1 to 80 mg/kg body weight for oral administratiori pf 

5 methylnaltrexone, - - 

50. The method as recited in claim 46 wherein the methylnaltrexone is 
administered orally as an enterically coated tablet at a dosage of about 0.1 to 
about 40 mg/kg body weight 

10 

51. The method according to claim 1 substanitially as described witii 
reference to any one of examples 1, 4 and 5. 

52. The method according to claim 18 substantially as described with 
15 reference to example 3 or example 6. 

53. A method for preventing idiopathic constipation comprising 
administering a quaternary derivative of noroxymorphone to a patient in ^ . 
amount effective to prevent the constipation. 

20 

54. A method for treating idiopathic constipation comprising administering 
a quaternaiy derivative of noroxymorphone to a patient in an amoxmt 
effective to treat the constipation. 

25 55, The method of claims 53 or 54, wherein the quaternary derivative of 
noroxymorphone is methylnaltrexone. 

56. A method for treating inhibition of gastrointestinal motility comprising 
administering a quaternary derivative of noroxymorphone to a patient in an 

30 amount effective to treat the inhibition, wherein the inhibition of 
gastrointestinal motility is induced by an endogenous opioid. 

57. The method of claim 56, wherein the quaternary derivative of 
noroj^morphone is methylnaltrexone. 

35 
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58. A method for preventing inhibition of gastrointestinal motility in a 
patient receiving an opioid for pain resultiilg from surgery comprising 
administering a qnateriiaiy derivative of noroxymorphone to the patient in an 
amount effective to prevent the inhibition-. 

5 ' . 

59. A method for treating inhibition of gastrointestinal motility in a patient 
receiving an opioid for pain res\ilting from surgery comprising administering 
a quatemary derivative of noroxymorphone to the patient in an amount 
effective to treat the inhibition; 

10. 

60. The method of claim 58 or claim 59, wherein the quatemary derivative 
of noroxymorphone is methylnaltrexone. 

61. The method of claim 58 or claim 59 wherein the quatemary derivative 
15 of noro^qmiorphone is administered subsequent to the opioid- 

62. The use of a quaternary derivative of noroxymorphone in the 
manufacture of a medicament for the prevention or treatment of opioid . 
induced inhibition of gastrointestinal motility, wherein the quaternary 

20 derivative is enterically coated, and wherein when the quatemary derivative 
is orally administered to a patient, substantially no quaternary derivative is 
released in tiie stomach. 

^J7~ "THeuse of a qiiatemaiy Terirati to dim62, Vhereintl^^^ 

25 peak and sustained plasma levels of the quatemary derivative are 
substantially lower than such levels would be with the same dose of 
quatemary derivative tiiat is non-enterically coated, 

'•■ • . ■ ' ' ' • ' ^ 

64. The use of a quaternary derivative of noroxymorphone according to 
30 claim 62, wherein the enterically coated quaternary derivative is in the form 

of a pill, tablet, capsule, or graniile. 

65 . The use of a quaternary derivative of noroxymorphone according to 
claim 62, wherein the quaternary derivative is methylnaltrexone. 

35 



66. A method for treating or preventing inhibition of gastrointestinal 
motility comprising administering a quaternary derivative of 
noroxymorphone to a patient in an amoimt effective to treat the inhibition, 
wherein the inhibition of gastrointestinal motility is caused by abdominal 

5 surgery. 

67. A method for treating or preventing inhibition of gastrointestinal 
motility comprising administering a quaternary derivative of 
noroxymorphone to a patient in an amotmt effective to treat the inhibition, 

10 wherein the inhibition of gastrointestinal motility is caused by inflammation. 

68. A method for treating or preventing . inhibition of gastrointestinal 
motility comprising administering a quaternary derivative 6f 
noro^gonorphone to a patient in an amount effective to treat the inhibition, 

15 wherein the inhibition of gastrointestinal motility is caused by excessive 
vagal stimulation,. 

69. The method of any one of claims 66 to 68 wherein the quaternary . i,- 
' derivative of noroxymorphone is methylnaltrexone. 

20 

70. Use of a quaternary derivative of noroxymorphone for the manufacture 
of a medicament for treating or preventing inhibition of gastrointestinal 
motility, wherein the inhibition of gastrointestinal motility is caused by 
a5domm3[ suigeiyT ' 

25 

71. Use of a quaternary derivative of noroxymorphone for the manufacture 
of a medicament for treating or preventing inhibition of gastrointestinal 
motility, . wherein the inhibition of gastrointestinal motility is caused by 
inflammation. 

30 

72. Use of a quaternary derivative of noroxymorphone for the manufacture 
of a medicament for treating or preventing inhibition of gastrointestinal 
motility, wherein the inhibition of gastrointestinal motility is caused by 
excessive vagal stimulation. 
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73. Use according to any one of claims 70 to 72 wherein the quaternary 
derivative of noroxymorphone is methyhialtrexone 

Dated this thirtieth day of December 2002 

Arch Development Corporation & UR 

Labis, Inc. (applicant) 

Patent Attorneys for the Applicant: 

FBRICE&CO 
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THE CLAIMS DEFDOTSTG THE INVENTION ARE AS FOLLOWS: • 

1. A method for preventing or treating opioid-induced side effects comprising 
administering an enterically coated quatanary derivative of noroxymorphone to 
a patient prior to, subsequent to or simultaneously with the administration of an 
opioid. 

2. The method of cl^m 1, wherein the enterically coated quaternary derivative of 
noroxymorphone is administered to a patient simultaneously with the 
administration of an opioid. 

3. The method of claim 1 or 2, wherein the quaternary derivative of 
noroxymorphone is methylnaltrexone. 

4. The method as recited in claims 1, 2 or 3 wherein the opioid-induced side effect 
is one or more selected from the group consisting of dysphoria, pruritus, urinary 
retention, and gastrointestinal dysfunction. 

5. The method of claim 4, wherein the gastrointestinal dysfunction is 
gastrointestmal emptying, mhibition of gastrointestinal motility and/or 
Constipation. 

-6. The method- as recited mxfedm-3; -wtonn th e meth y l naltrexDne-is admimstCTiKt " 
at a dosage of about 0.1 to about 40 mg/kg of body weight, 

7. A method of treating or preventing opioid-induced side effects comprising 
administering a quaternary derivative of noroxymorphone fo a patient, wherein 
the patient's peak plasma levels of the quaternary derivative of noroxymorphone 
do not exceed about 50.ng/ml. 

8. The method of claim 7, wherein the patient's peak plasma levels of the 
quaternary derivative of noroxymorphone do not exceed about 25 ng/ml. 

9. The method of claims 7 and 8, wherein tiie opioid-induced side effects are 
selected from the group consisting of: dysphoria, reduced urinary retention, and 
gastrointestinal dysfunction. 
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The method of clahn 9, wherein the gastrointestinal dysfunction is 
gastrointestinal emptying, inhibition of gastrointestinal motility and/or 
constipation. 

5 11. The method of claims 8, 9, and 10. wherein tiie quaternary derivative of 
noroxymorphone is methylnaltrexone. 

12. A pharmaceutical composition used for preventing or treating opioid-induced 
side effects comprising an enterically coated quaternary derivative of 

10 noroxymorphone and a pharmaceutically-acceptable binder. 

13. The pharmaceutical composition of claim 12 wherein the enterically coated 
quaternary derivative is in the form of a pill, tablet, capsule, or granule. 

15 14. The pharmaceutical composition of claim 12 wherein tiie enteric coating 
dissolves substantially immediately upon contact witii the digestive juice of the 
intestme. 

15. The pharmaceutical composition of claim 12 wherein tiie enteric coating is a 
20 time release coating. 

16. The composition of claims 12-15, wherein the quaternary derivative of 
rioroxyraorphone is methyhutllxexonie.' : 

25 17. The pharmaceutical composition of claim 16, wherein tiie enteric coating is 
selected from the group consisting of hydroxy alkyl celluloses and their aliphatic 
esters, carboxyalkyl celluloses and tiieir salts, polycaiboxymethylene and its 
salts and derivatives, polyvinyl alcohol and its esters, polycaiboxymethylene 
copolymer witii sodium formaldehyde carboxylates, poly-vmylpyrrolidone, 

30 metiiacryUc acid copolymer, metiiacrylic acid copolymer type C, polyvinyl 

acetate phtiialate, and polyethylene glycol and its esters. 

18. The pharmaceutical composition of claim 17, wherein metiiyhialti-exone is 
coated witii metiiacrylic acid copolymer enteric coating. 

35 
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The pharmaceutical composition of claim 18, wherein methylnaltrexone is 
administered at a dosage of about 0. 1 to about 80 mg/kg of body weight. 

Use of a quaternary derivative of noroxymorphone for the manufacture of a 
medicament for treating or preventing opioid induced dysphoria, opioid induced 
pruritus or opioid induced urinary retention. 

A use as claimed in claim 20, wherein the medicament is for administration to a 
patient; 

a) prior to the administration of an opioid and the method is for preventing 
opioid induced dysphoria, opioid induced pruritus or opioid induced 
urinary retention; of 

b) subsequent to administration of an opioid and the method is for treating 
opioid induced dysphoria, opioid induced pruritus or opioid induced 
urinary.retention. 

c) simultaneously with the administration of an opioid and the method is for 
preventing or treating opioid, induced dysphoria, opioid induced pruritus or 

• opioid induced urinary retention. 

Use of a quaternary derivative of noroxymorphone for the manufacture of a 
medicament for preventing or treating non-opioid induced gastromtestinal 
dysfunction, administration of the medicament to a patient being prior to, 
- simultaneous with-or tifter the-onset-of gastrointestmal dysfunction: 

The method of claim 22, wherem the gastrointestinal dysfunction is . 
gastrointestinal emptying, inhibition of gastrointestinal motility, and/or 
constipation. 

Use of a quaternary derivative of noroxymorphone for the manufacture of a 
medicament for treating or preventing non-opioid induced inhibition of gastric 
emptying, non-opioid induced inhibition of gastrointestinal motility or non- 
opioid induced constipatioa 

A use as claimed in claim 24, wherein the medicament is for treating or 
preventing idiopathic constipation. 
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26. A use as claimed in claim 24, wherein the medicament is for treating inhibition 
of gastrointestinal motility induced by an endogenous opioid. 

.5 27. A use as claimed in any of the claims 20-26, wherein the medicament is 
administrable by a parenteral route. 

28. A use as claimed in any of the claims 20-26, wherein the medicament is 
administrable by a route selected from the group consisting of intravenous, 

10 intramuscular, transmucosal, transdermal, and oral administration. 

29. A use as claimed in any of the of the claims 20-26, wherein the quaternary 
derivative of noroxymorphone is coated with an enteric coating. 

15 30. A use as claimed in claim 29, wherein the quaternary derivative of 
noroxymorphone is formulated as a tablet and the tablet is coated with an enteric 
coating. 

31, A use as claimed in any of the claims 20-26, wherdn the quaternary derivative 
20 of noroKymorphone is methylnaltrexone. 

32. A use as claimed in clsum 3 1, wherein the medicament is formulated to provide 
methylnalte^ene inrt^let-fonnut^osage^f 0.4^e4O:(>fng/kgbody"we - - 

25 33. A use as claimed in claim 28, wherein the medicament is formulated to provide. 

a methylrialtrexone dosage of 0.03 to 1.0 mg/Tcg body weight by transmucosal, 
intravenous or intramuscular administration, 1.0 to 10,0 mg/kg by transdermal 
administration or 0. 1 to 80 mg/kg body weight by oral administration. 
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